Because plasma amino acid (A A) concentrations are affected by many factors, in order to use plasma amino acid concentrations as a useful criterion for determination of A A requirements, it is necessary to elucidate the factors affecting plasma A A concentrations. In this study, the concentrations of free and protein bound A A in eight tissues were investigated. After feeding the experimental diet consisted of 16.6% crude protein and 2.90 kcal ME/kg, 40-week-old 10 hens which laid on that day and expected to lay on the next day were injected pentobarbital sodium solution at 5h after oviposition. All feathers were removed.
Introduction
The requirements of A A are affected by many factors, such as age or body weight (KOIDE et al., 1993) , and dietary CP (KOIDE and ISHIBASHI, 1995) or A A levels (UENO et al., 1994) even when the same ME diets were supplied. It is practically difficult to determine respective A A requiremnents responded to such many factors by feeding trials, because a feeding trial is time consuming and laborious and requires a large number of animals to be studied. Therefore, a new method to determine A A requirements easily and exactly within a short period has been desired. The plasma concentration of A A may be a useful criterion for determination of A A requirement.
It has been reported that A A requirements determined by plasma concentrations agreed with those by feeding trials in many species including rats (MCLAUGHLAN and ILLMAN, 1967; STOCKLAND et al., 1970, chicks (ZIMMERMAN and SCOTT, 1965) , laying hens (CHI and SPEER, 1975; YAMAMOTO and ISHIBASHI, 1996) , pigs (MITCHELL, 1968) and young men (YOUNG et al., 1972) . In these reports plasma concentration remained low at a relatively constant level when the dietary levels of a given A A were lower than the requirement level. When the dietary levels of a given A A were higher than the requirement level, its plasma concentration increases linearly with increasing its dietary levels. Recently, YAMAMOTO and ISHIBASHI (1997) reported that the Lys requirements determined from the plasma Lys concentration at 2, 4 and 21 days after changing dietary Lys levels were 0.63, 0.62 and 0.64%, respectively and that these values agreed well those determined from the egg production rate (0.63%) and egg mass (0.64%) in a 21 days feeding trial in a laboratory using a small number of hens. When expressed as milligrams/hen/day, the estimated values in a laboratory agreed well with those determined at a practical farm using a large number of hens (YAMAMOTO and ISHIBASHI, 1996) . In this study, therefore, the pool size of free A A and protein bound A A in main eight tissues, plasma, liver, small intestine, oviduct (from fimbria to isthmus), M pectoralis profundus, M. tibialis anterior, skin and remained fraction (carcass) of laying hens were investigated. The ratios of free A A to bound A A ranged widely among tissues. The highest ratio was observed in the small intestine except for His.
Discussion
As shown in Table 3 and 4, even in different tissues, the the pattern of free essential A A and non-essential A A except a few cases was similar. However, diverse tissues has large variation in each free essential A A and non-essential A A concentration expressed as micro moles per gram of tissue or micro moles per mililiter of plasma.
There were also differences in moisture contents among tissues. The moisture contents (%) were 75.5 for liver, 74.4 for oviduct, M pectoralis profundus and M. tibialis anterior, 65.8 for small intestine, 65.4 for carcass, and 44.0 for skin, respectively. However, when the free A A concentrations were recalculated as micro mols per gram water in tissues, the differences in free A A concentration among tissues were not narrowed. JANSEN et al. (1986) showed that the numerical order of free A A concentrations in the mammary gland in rats was closely paralleled to that in the plasma under the both adequate and inadequate dietary protein levels. However, in this report those in the oviduct were higher than those in the plasma, and the aminogram in the oviduct did not resemble to that of egg albumen. The egg albumen was synthesized intermittently for 3h before ovulation (KUMAGAI and ISHIBASHI, 1984) . In the present study, the hens were killed at 5h after oviposition. Therefore, the A A to be used for albumen synthesis
was not yet accumulated in the oviduct and the A A pattern of the oviduct
was not yet arranged to be similar to egg albumen.
Almost of free A A concentrations in M, tibialis anterior and M. pectoralis profundus were lower than those in the liver and small intestine. However, because the skeletal muscle shared about 35% of whole body, the skeletal muscle was the largest reservoir of each A A in the body, which was accounted for as much as 55% of the total amount of free A A. (YOUNG, 1970) . In this study, the ratio of dietary A A levels to the NRC requirement (1994) were not the same, and ranged 120 to 250% of the NRC requirements (1994). The requirement of A A for tissue protein synthesis might differs among tissues. Therefore, the concentrations of free A A were different and the ratio of free A A to protein bound A A differed among tissues.
